One objection to tile use of records expressed as deviations from herd-mate averages is the automatic covariance between records of cows in the same herd, introduced because these cows have the same herd-mates in common--more jf in the same year-season and fewer if the pair of records is several year-seasons apart in time.
The purpose of this study was to examine
Received for publication July 16, 1965. empirically the seriousness of the automatic covariance between the records of unrelated animals in the same herd, and the same and different year-seasons. This background covariance would also be expected to be present in the covarianees between records of relatives in the same herd.
Materials, Methods, and Results
The data are the same as those used by Van Vleck and Hart (2) and include first-lactation (2×, 305-day, M.E.) milk records of all registered Holstein daughter and dam pairs from the files of the New York Dairy Records Center. These records were expressed as deviations from herd-mate averages (]). For each herd the records of up to two daughters were assigned to each year-season. The year-seasons are shown in Table 1 . No cow in any Of the 18 year-season classes had the same dam or sire as any other cow in any of the 18 yearseason classes for the same herd. This was the only criterion used in deciding the cows were unrelated. Actually, some less-direct relationships probably did exist in most herds. The covariances among the averages of the ]8 classes were obtained, as were variances of single observations in each class (the pooled variances of the one or two cows in each class Table 2 . The numbers below the diagonal in Table 2 give the number of herds having at least one and smnetimes two cows in each of the pair of classes in the covariance. Correlations, having in common the property of being obtained from classes separated by the same number of year-seasons, were pooled by weighting the correlations by the number of herds with pairs included in the covariance. Approximate confidence limits were obtained by use of Fisher's z transformation. These appear in Table 3 . either or both n~ and nj are small. Under New York conditions ve~T few cows freshen in the summer season, whereas about one-half freshen in the fall season. Thu% either n~ or nj is usually relatively small. On the other hand, herd-mates in one season are likely to be herdmates in the same season the next year, so that one out of three seasons one year apart would have n, and n~ both large. A later record of one cow of the pair would likely appear as a herd-mate of the other for seasons about a year apart. This would introduce a negative term to the covariance and reduce the correlation. This pattern appears to hold for about 2 yr, then breaks up with unexplainable increases and decreases in the correlations. The relatively high correlations between pairs of records two or more years apart do not seem readily explained, unless the increase in the herd size with time is having some influence. The proportion of herd-mates in conmmn would be smaller for pairs of records made many seasons apart than for pairs of records made fewer seasons apart. This would assume that the herd effects at different time periods remain relatively the same. This assumption probably should be questioned.
Originally, the plan was to correct the daughter-dam regression estimates reported by Van Vleck and Hart (2) for these underlying correlations. With this in mind the average time between when the daughter and dam records were made was computed. Table 3 shows the futility of this approach, since the pattern of the correlations is not linear with time. A distribution of the time differences would be needed to calculate the average underlying correlation. For example, daughters and dams made records, on the average, 49 months apart in time or about 12 year-seasons. The eorrelation for 12 seasons apart is .076, but for the two adjacent seasons, --.005 and --.035. The unweighted average of these is .012, very close to the correlation found by Van Vleck and Hart (2) from comparing the regression of daughterdam pairs in the same herd with the regression for pairs in different herds. The actual distribution of' time differences was not computed, but is likely to extend from 24 months to 10 yr.
Conclusions
There appears to be a negligible eorrelation between pairs of records expressed as deviations from herd-mate averages made in the same herd-year-season. There is a sizeable correlation between pairs of records made in the same herd but one or two year-seasons apart. The pattern of the correlations between a pair of records made more than :1 or 2 yr apart appears to be unpredictable. The danger of obtaining regressions between deviation records of pairs of related animals, when all pairs of records are exactly the same time apart, is apparent. Sizeable biases would result for some time sequences, whereas in others no bias would result. If the time period between pMrs of records is distributed randomly over a relatively short time span, the bias due to herd-mate records may be important. Why this should be for records made four or more years apart in time has no good explanation, since the average turnover in a herd is 25% per year. For records
